From an appropriate form of the interaction potential energy function the values of the cohesive energy, atomization energy, Griineisen parameter, Anderson-GriJneisen parameter, and pressure and temperature derivatives of elastic constants have been computed for twenty alkali halide crystals. In the present calculation, the contribution of the van der Waals term has been taken into account, but the uncertainty in the values of the van der Waals constant does not hamper the results. The electron affinities of the halogen atoms have also been evaluated. In most cases the agreement between calculated and experimental values is satisfactory.
Introduction
The interaction potential energy function plays an important role in solid-state physics. Several empirical and semi-empirical potential energy functions are available, but they have been severely discredited by Dobbs & Jones (1957) and Thakur (1973) . Several theoretical potential energy functions are also available, but they are inadequate for accurately reproducing experimental results. Thakur (1973) has suggested a new form of interaction potential energy function, which is well tested for alkaline earth chalcogenides (Thakur, 1974; Thakur & Pandey, 1975) . In the present work, this new potential energy function (Thakur, 1973) has been utilized to calculate the properties of alkali halide crystals.
For better results the van der Waals term has also been taken with the new potential (Thakur, 1973) , which is given by rp(r)= cod C [ p] r r6 +B log 1 + )q
where e is the Madelung constant, e the electronic charge, ~0(r) the potential energy of an ion pair interacting with each other and with the rest of the lattice, C the coefficient of the van der Waals term, r the internuclear separation, and B and p are potential parameters. The potential parameters have been computed by the method of Kachhava & Saxena (1963) .
Cohesive energy
The cohesive energy of alkali halide crystals has been calculated by a method which takes the van der Waals term into account but does not use the values of the van der Waals coefficient (C) which are highly uncertain. The application of crystal stability and compressibility conditions to (1) yields 
Thus if ~0(r0) is known, the cohesive energy per mole, W, is computed from W= -[N~0(ro) + el (6) where N is Avogadro's number and e is the zero point energy.
The values of the cohesive energy computed from (5) and (6) are listed in Table 1 with the experimental values.
Atomization energy
The atomization energy of ionic crystals is of interest since it gives a better idea of the stability than the cohesive energy. Only a limited attempt has been made by Sanderson (1967) to calculate the atomization energy. Recently Thakur (1974) has made a successful attempt to compute the atomization energy of alkaline earth oxides from the potential energy function with the relation E, = W+ E-I (7) where Ea is the atomization energy of oxide XO, E is the electron affinity of 0 2-ions and I is the ionization energy to produce X 2+ ions.
The computed values of the atomization energy from (6) and (7) are reported in Table 1 with the experimental values of Sanderson (1967) .
Electron affinity
The values of the electron affinity of halogen atoms for different crystals have been calculated from (7) with the experimental values of E, and are listed in Table 1 with the experimental values of Berry & Reimann (1963) and Schmidt-B6cking & Bethge (1973) .
Griineisen parameter (~/) and Anderson-Griineisen parameter (~i)
The Grtineisen parameter (~) is given by ro~o'"(ro)
where 9"(r) and ~0'"(r) refer to the second and third derivatives of ~0(r), respectively.
The calculated values of ~, from (1) and (8) are given in Table 2 . The values of J computed from the second LATTICE PROPERTIES OF ALKALI HALIDES relationship of Chang (1967) connecting y and 8 are also listed, as well as the experimental values of ?~ and 8 (Born & Huang, 1956 ).
Variation of bulk modulus with pressure and compressibility with temperature
The application of thermodynamic principles to crystal stability and compressibility conditions of an interaction potential energy function yields dB =1-2~0 tr0~ (9) where B is the isothermal bulk modulus of elasticity, P the pressure and V the molar volume. The values of (dB/dP)r calculated from (1) and (9) are reported in Table 2 with the experimental values of Mathur & Singh (1968) . Table 2 , with the experimental values of Mathur & Singh (1968) .
In the calculation the values of re and ke have been taken from Lide, Cahill & Gold (1964) , those of r0 and fl from Jain, Saxena & Pandey (1974) , and those of ~o from Saxena & Kachhava (1966) .
Discussion
It is found that the theoretical values of W, E,, E, y, 8, (dB/dP)T and [d(log fl)/dT]p agree well with the experimental values. The discrepancies may be explained by the fact that the new function is very sensitive to r; a small uncertainty in the value of r0 may bring a large change in the values of the calculated parameters. The present method of calculating W removes the effect of uncertainty involved in the values of the van der Waals constant. The agreement between calculated and experimental values of E, and E confirms that the method suggested for alkaline earth oxides only (Thakur, 1974) can be extended to alkali halide crystals. The successful computation of the temperature and pressure derivatives of the elastic constants suggests a correlation between the ultrasonic method and the interaction potential method for calculating the various properties of the solid.
The agreement for the Grtineisen parameter and Anderson-Griineisen parameter, which makes use of the third order derivative of the potential function, is a rigorous test of an interaction potential function.
